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The" ojatcones of the eaployment situation for science 
and. engineering PhDs vera assessed through a survey of college and 
university departments and faculty aeabers vhc had accepted, nev 
acadenic jobs or vho ha'd lef t acadenlc jobs for bth^^ positions 
vith±n the las't three years. Facul.ty aeabers vho had accepted their 
first job after Tepeiiring the doctorate verer not .in{::luded« A 14rge 
saftple of PhDs, in 12 fields .vho vere esployed-by the federal 
government and! PhDs in many fields who* vere employed outside academe 
or government vere .aiX'so 'surveyed. The- study analyzed the responses to 
an eight-page qu^stionnaii^e, completed .bry 10,000 doC.torate holders, 
vhich dealt vxth career outcones., current^ job charactetistics, . 
personal. an^ educational back ground s> and career histories. Findings 
ate. reported &n three important career outcomes: salary, job 
sal^isf actipsL, and publication rates* ' Detailed' iultivafia^e analyses 
vere conducted on the.thr.ee dependent variables and the folloving six 
categories of independent variabiles:; background factors, edi^cational 
experience, pxesent job characteristics, employment history, 
satisfaction vith life in general and vith leisure activities, and 
nobility. . It* appears that salary, publication,' and relationship of 
job to graduate study are important determinants cf job satisfaction, 
although publication affects satisfaction only because it relates to 
s?ilary. It" is toncfluded that acadeaic jobs ar$ not the only desirable 
jobs foi:' science .and .engineering PhDs, and that the decline in 
academic jobs; does not varr^at cutbacks in science and engineering., 
Haintenance vof PhD prod uc-tipn -need not result* in less satisfying or 
leiss productive jobs.' (SffJ ' 
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The. National Science Foundation (N.SF) fcas estimate<J that between 375,000' * - 
*aind *400;00Q science and* engineering doctorates wilt be-available in 1^85, compared 
with a?x)ut 295,000 availably positions. j These projections indicate a trend .^owaurd 
•'• increasing in^^alances .between supply, and- utilization, which* could mearf' that many 
•doctorates will, not find jjobs in science jpmd ^engineering fields and some may be 

• ' . ' • ■ . - ' ; . ' - 

unemployed. iPho. magnitude of the .unemployment is difticult to project', but it is* 
e3cpected to be relatively $mall, since, doctorate holder^ -unabl'e- tp find related 
or traditional jobs are still likely to find" some sprt of employment ..^XNSF> 1975). 

Between 1972 and- 1985, NSF .has estimated' a: surplus of yS/OOO science and 
engineer in<5 PhDs. The Bureau of Labor Statistics (1975) has projected' the 
. suarplus at 190,700 over the samer period • Although there have l^een a number of , • 

criticisms o£ the bureau's approach, the- two sets of projections do provide 
. boundaries for the possible surplus, (CcLngialot-i 1976). . 

V • * To- help policymakers and planners deal with this projected surplus, the 

Higher Education -Reseatrch Institute (HERI) is -.conducting a study, of nonacademically 

•' ' . ■ * * ' . ' ■ 

employed science and engineering doctorate holders amd- faculty members who have - 
changed jobs during the past three years.* It is importamt to understand the 
determinamts of job satisfaction and productivity to evaluate the efficacy of ' 
continued production of PhDs when the- number of traditional science and. ^ 
engineering jots is declining^ If PhDs emplpyed in jobs that ar^ not* ge^r^pilly - 
associated with their, fields are satisfied and productive, then the move, toward'- 
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nontraditional caoreers'^or new doctorates may be socially beneficial. . However ^ 

if doctorates are forced into unsatisfying jobs — perhaps those in which they are 

unable to conduct research — the natioa's .resources will be underutilized and many 

highly, educated- workers will be discontent- - It is also important to uxvflerstand 

' * . ■ • V 

• X * ' " ' * 

mobility patterns 6t sbience and engineering dootoratej holders, 'since an important 
source of academic job^ during a ue^ioii of declining enrollments is created 
when faculty members m^ve to ochex employment sectors. 

. ' ^ Methodol^ogy . ./ 

The HEHI study identified througji a sxirvey of college a^id university 
.departments, faculty members ^lad accepted new academic jobs/ozi.jj'ho had left* 
academic iobs fo^^other positions Within the las.ti tliree years." Fatuity members* * ^ 
who had accepted th,ert first job after receiving the doctorate were not included 
in -the, resulting roster. Wit'h cooperation from* the- federal^Civjt^Service \ 
Commission, the study was also able to survey a large, sample of PhDs<^ employed . 
^y .the federal-' government: all- those in nine specific fields ' (anthropology, 

chemistry, economic^-, mathematics, physics, political science, sociology,' civil ' 

<* ■ • • , - * 

engin^ring,. and mechsmical engineering) ajid random samples of thQ^e with 

*•*..'. * * . ' ^ ' * . - 

degrees- in biologicalT sciences, psychology, and electrical engineering.?^ . The last 

three fields were sampled because the roster .included many PhDs. from these 

fields, who were .employed outside goverrjnent. * The number of PhDs in the govern-. ^ 

ment .in these *three fields Was also large. Professional societies were- able to 

. ■ ■ • * . . . • » ■ * 

add to the roster PhDs from marvy fields who were einployed outside academe or 
government. The response rate from a survey of .a roster of more than 19,000 . . 
science and engineering * doctorate^s was over 50%. 

^ ' TriLs study includes the liargest number of nonaca'demically employed .science 'and 
engineering doctorate holders ever analy^^od.. In contrast/ the Comoreherisive Hoster 



of the' National Research Council (NRC) includes only about 2,000 such PhDs who are ' 
employed "outside science," presumaJ^ly iw jobs which are nontradi'^iohal for PhDs, 
The periodic faculty surveys sponsored 1^ the Carnegie. Coirnnission on Higher Education, 
•.focused only, on faculty ineiQb^s, excluding non^cademically employed PhPs. Hence f. 
• despite the unusual way the briginal roster was -compiled, it can be assumed tJiat 
the sample is sufficiently representative to provide usei ::1 information on science. 

and engineering doctorate holders outside academe and on tho»e' who have mov^ed in or 

■ • ^ , - •■ • • ' .-• ' \' ' ' • • * 

out of qolleges and iiniversities irf recent year^a. . . 

■ '* • . ^ . \ . • ^' . . * 

The study analyzed -the- rqspon^es to an eight-page, questionnaire, completed' Sy 
10,000 doctoratie holders, which deal. t .with caxeer outcomes,' current 30b charactetis- 
tics, personal and . educational backgrounds, and ccireer histories. This paper focuses 
ort three important career outcomes: salary/ job satisfaction, and publication ^ ; 
rates, a Moxy f or productivity* To determine publication jrates, a publication 
"ipdex was dev^loped/to weigh different 'types of publications • The weights wer^e ^ 
assigned a^ follows: scholar ly.bpolcs, .single 'authorship, 10;. scholarly books; 
joint authoriship, 6; edited books/. 5; other books //s; chapters or articles in. 
.scholarly joiirnals, 3; apticles ,in nonscholarly journals,*^; book reviews, editotials, 
abstracts, other published short works, 1; published • reports, 3; unpubldslfed 
.reports of .article or monograph length- 1< patentable inventions, 4. The niitnbers '.^ 
were added to get the publication index. . / ' . .\ ' ' \ 

Knowledge about jobs "that provide acceptable salaries, satisfaction and * . 
opportunities to publish will help determine whether PhDs in science and 
engineering will be able to pursue satisfying and productive — although nVntraditional— 
careers in the face of "scarce* traditional job openings* 

Six categories of factors ar£ associated with the three dependent variables. 
Before turning to deta'iled. multivariate analyses however^ it is useful to under- 
.stand the reasons for including certain iAdependerit. variables and the* distribution 
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of responses to ctertain quflistions.. T^le X provides basic data by field and 
oaployment sector. • • j , ' V 



/ 



Insert Table 1 here • • V 



The first- group of independei;it variables ^represents bacfkgrourid, factors : sex*,. 

• age, and marital status, ^t is clear that* mobile faculty memberS-ti-those'Who- 

» ' ■ ' t • ■ I * • * 

^ moVed into new faculty jobs within" the past three yearfe — are younger . than 
doctorates employed in governine|it -or industry. Many young faculty probadDly * 

• change employer about the time/ o^ the tenure: decision. 



.The second set of variables represents educational experience . Various ^ 
PhD fields were >ikcluded as diichcrtiomous variables to see whether differences 
. in field affect the outcanes.. Selectivity of graduate "institution* and rank 
in class were* also inq^uded,. * Finally, years since PhD was includiad for a number 
of reaspfts. Qlearly, time in the lcdx>r force will affect career outcomes. How- 
ever, 'two variables 'highly related to years since PhD--age and the number of 
years of fuii-time employment — ^were also, included. Since.. a -stepwise regression 
technic[u)a was used in some analyses, in- the final Step only the variables with 
the greatest . indep€^.ndent correlatign with the 'dependent varxcibles -remained 
significant. • . '. ' ' - * ' ' . \ ./ - ' 

It has been argued* that those who received theit PhD at an earlier^ age are 
more able or more ihptivated than.pthers. By including hoth age and years since 
PhD, the analyses revealed the • sepeirate effects of 'ifeceiving the PhD at a 
relatively ectrly age and of age, itself on career 'jdevelopment. ^ < 

• It* is also* argued that one reason men and wom^-n who receive, their PhDs at 
.the s^e time expeirience different career outcomes is that .women spend fewer • 
/postgraduate years in the labor force. Controlling for years since PhD and, 
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years employed full time since PhD indicates whether difference^ between men 
and women aire a function of sex itself ov of differential years of experience 
for a given number of years si-nce the PIiD. 

The third set of independent vcuriiuples considers characteristics of . the 
present job > In ^is category, 12 dummy variables categorized individuals 
according to whether they were employed in colleges and universities; governmentr 
or the* private' 'sec t^ (designated* "oth^r*') , and also wbethi?r they were teaching; 
cdnducting research, working in administratidn, or working primarily at "other** 
things.. With the three employment sector categories and the fcuixr primary work 
activity categories, each individual could be placed in one of 12 sector/worK 
activxty* cells. The regressions determined whether these categories .are related 
to career outcomes s 

Jobs can also be evaluated by their "relatedness" to the graduate speciali-- 
za;tlon. Do PhDs working in their field earn more bet:ause they are more competent? 
Or is relatedness a proxy for "faculty," who teach what t:hey were taught.* About 
90% of faculty ri^spondents work in theia? PhD ^ielfe (Table 1).- Of those employed 
in government # economists (85%), psychologists (92*) , and biologists (89%^ are 
most likely to work in their PhD field. Physicists in goverr-ment are least likely 
-to be employed in their PhD field (67%). Economisrs . and psychologists are mo^^u 



liJsely to continue workirg^fia their PhD field while employed in industry, while 
. *phy5icists, again, are least, likely to do so. Despite -the time since -graduation 
• for .-nonacademics, a large number still feel they work in their PhD field. Yet- 
the percept of the relatedness between job and PhD training is much lower for 
nonacademic n for faculty members, especially for nonacademics working in the 

private sector. Regardless of sector,, only 10% of PhDs who hold unrelated jobs 
indicated that they do so involuntarily; rrtost hold* them because they prefer 
their unrelated jobs over more closely relat-=jd alternatives. Strikingly, in' 
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most fields/ science and engineering PhDs are most likely to say they are under- 

employed if they work in government, . 

Other characterist^c;:j5r-^c5f^'the present job included in the ^egressions were: 

whether'-' an individual is working full time, the percentage of- time devoted to the. 

priroary'^ob, the number of years on the job, whether the respondent. J^rceives the 

job non traditional, ^d whether the respondent is now doing research.-- Salary 

was .included in the job satisfaction regression; the publication index was included 

in both tiie other regrt^ssiond. " . 

*• 

The toiirth category of explanatory variables represents employment history . 
The purpose here was to see if career ovitcomes are aff.2Cted by whether or not the 
doctorates were employed between their BA cind PhD, the number of jobs they have, 
held, whether they have changed their career goals,. tl\e number of years they 
have been employed full time since their PhD, and whether they were seeking a job 
while on their previous iob. 

Next, tne extent of fhe correlation b.etween career -outcomes and satisfaction 
with life, in general and with leisure activities- was examined .in the job- satis- 
faction regression. Tcd;>le 2 shows satisfaction with life in general amd with futun 

_ ' ' ^^^^ ~ ^ • * ' 

Insert Table 2 here 

j>rospects for. respondents in different fields and employment sectors. Other 
studies (Solmon & Ochsner,' 1978) indicate a strong correlatiotv between life satis- 
faction and job ccUtisfaction, implying that the causation runs £rom the latter to" 
the for*ner. Iil all fields except electrical engi-neering, those employed in 
industry are more satisfied with life than fatiulty nemberf; government workers in 
-ail- fields except civil and electrical engineering, economics, and political science 
are .also more satisfied t hair- faculty . Except for anthropologists and l:>iologists^ • . 
those employed in, industry, are more siatisfied with life in general than ere those 



Satisfaction with Life and Future Prospecta, by Field and Bnployment Sector 
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Note* Percentages indicate "very satisfied." 
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employed in government* Thir> fact and the greater sense of underemployment of 
government workers emphasises the positive relationship between job satisfaction 
and life satisfaction. Academics are less satisfied with futxure prospects than 
those employed in industry, but they tend to be more satisfijed than those 

exnplo^ed in government. 3ince the faculty members in the sample were young 

• . ■ • - 

and- mobile, * they may have different views^ t|ian their older, less mobile counter- 
I>arts. Futiire a^rademics, howeyer, would probably experience the same insecurities 
as the faculty in this sample. The respondents indicated that nonacademic 
employment would not be such a' bad, albeit unrelated, career choice. 

Since satisfaction with future prospects is highly correlated with job satis- 
faction,, thfj former was omitted from the job satisfaction regressions. Both job 
satisf ictio i aind satisfaction with leisure aire said to be components of life 
satisfaction;- hence/ attitudes about leisure and life wer^ included to discern the 
correlations between each of these -and 'job satisfaction after holding constant 
other factors* » ' • 

Finally, there were four measures of mobility : whether respondents would 
.look nationwide if seeking a new job, whether climate places a constraint on the 
type of jobs considered; whether spouse's job- preferences restrict mobility, 
And the location of the* jpb in tenos of miles from the town in which a person grew 
up* These mobility indicators tested the hypothesis that those who are more 
geographically mobile should be better able to achieve satisfactory career outcomes. 
As Table 3. indicates, a large number of mobility measures were available from 



Insert Table 3 here 

the survey. The three in the regresLsion represented diverse types of attitudes about 
willingness* CwoTJld-^look nationwide and importance of climate) and ability (spouse's 
job) to ^move. ' An indication- of actual nbbili.ty to date (milrs from home 
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8.9 



9.2 



4-4 



1.4 



6.7 



-8.3 



2.8 



28.4 



43.0 



24.5 



18. S 



8.4 



22.5 



18.5 



2.0 



r.5 



12.7 



3.7 



0.9 



7.0 



-39.2 



3.4 



28.2 



48.6 



28.7 



18.1 



8.7 



21*2 



I8:i . 



2.2 



7.6 



7.9 



3.8 



1.2 



e.: 



-46.7 



4.6 4.8 



29.9 19.9 



41.3 4i.& 



16.1 16.8 



17.4 16.7 



2.4 6.0 



24.0 20.5 



11.7 14.5 



4.5 4.2 



12.0 8.6 



6.4 7.8 



35.5 30.0 



2.9 3.5 



13.3 11.5 



-65-4 . -75.8, 



Kote . Percentages indicate "strong agreenent** among all fields. 



town to present job) Iwas also used^ although for women this couia be a. functxon of 
spouse's -robility. ^^T^ible 3 shows the ^attitudes of male cind female PhDs separately^ 
accordinvj to whether theix present job is* in an academic,, government , or 



industrial seuting. k'hat salary attracts faculty less than location is immediately 

. \ " ' . ^ V 

-evident. It is also 'clear that women are more limited by their spouses than men, 
- regardless of sector. The group most motivated by salary is economists^ 

A crude mobility index was constructed by making an arl^itrary decision that 
£ive- Sl-FitPTnf>nts. ind-icate mobility cind the remainder indicate limited mobility or 
immobility-.* Wbmen are much less mobile than men, faculty members are the most 
mobile of all, .even .though most have already moved within the last thriee years, 
"^hey^re "followed by government, then industrial, employees. 

Faculty- members mayM>e willing to increase their mobility xn an effort to 
hold a "related" jdb, that is;''§lacltijigL,i^ field. Yet Tables 1 and 2 

suggest that the payoffs for faculty must ^ come in^te^is other than salary and 
life satisfaction. . The multivariate ctnalyses provide the controls necessary to 
clarify the role of relatedness in ^career outcomes. - , 

Results of Stepwise Linear Regressions 
The stepwise multiple regression technique^ was not used here to test a causal 
model, "but rather to find cbrreTLates with career outcomes. In fcertain cases. 



' *The proportion of statements indicating strong agreement for male faculty 
members, government employees, and so on, was summed, with the farrtors indicating 
mobility gi-ven a plus sign and those., indicating immobility given a minus sign. Hence 
if a g'roup — say male faculty members — was perfectly mobile, the score would be plus 
500 because too .percent of male faculty members would have indicated strong ^yree- 
ment with the five positive factors and zero percent would have indicated strong 
agreement with the negative factor. Similsirly, if a group were perfectly immobile, 
the index would be minus 900 because zero percent would have indicated strong agree-, 
menc with the positive factors and 100 percent would ,have indicated strong agreement 
with each negative factor. Thus, a. category that was neutral vis-a-vis mobility, 
that is, a category in which 50 percent are in strong agreement with each of the 
statements, would have an index of minus 2001 The fact that each of the columns 
indicates a, negative mobility index does not mean immobility. - All indices shown 
are ahove minus 200. *. - 



significant final beta* coefficientsMead to inferences a3x>ut direc-tion . of causa-* 

, . * * ' ♦ . 

tion. But the ma^or purpose 'Of the regression analysjes was to identify significant 

partial correlations and to -determine the extent to which ccoreer outcomes can be 

predicted by this ratker comprehensive and, intuitively logical* set o" factors. 

Current 'Salary * V . . * ^ 

The standard hxaman capital earnings funct5,on explains earnings by years of 
schooling and yeaurs in the labor force, among other things- Since all respondents 
achieved the PhD^ years of schooling was not included in the equation (Table 4). 

. . Insert Table 4 here . . . 

However r both years on the present job and total years worked since, the PhD were 
included and were^ significant in the final step. Both general and specific on-rthe- 
job training have a payoff - to the PhD., The normalized coefficients on total years 
employed is about twice as large as the coefficient for years on current job. 
Those who worked between the time tiiey received the BA and the PhD also earn more. * 
The additional experience might ad!d to their earning power ^ or those who inter- 
rupted thei^feducation to work might earn, more money because they have grater 
motivation. ^ 

- ClecUTly^ /•tiptal years worked" is highly correlated with age (r = .830) and. 

age is highly correlated with income = .488), but the age-income relationship is 

. \ X > 

•not sxgnificant in the final steps/of the regression. The simple correlation 

"between years since PhD and income "(r = .544) is higher than the correlation between 

age and income and, despite the significance of to.al years worked, .years since PhD 

is also significant in the final step. This implies that the greater the number of 

years employed since receipt^ of the PhD, the higher the income. ' ; . / * . . 

A common explanation of wage differences between men and women of the Scuue 

age is. that women I6ave the labor force to raise children. Yet, the regression ' 



stepwise Multiple xjie&r Regresi 




on Current Salary 



Variable 



"Badccyround 
Sex • ■ 
Age 

Married ^ 

Edncation 
Tears since PhD 
Hank in class 

Graduate scho6X selectivity 
Field: Biology 

CSiGfflistry 
* 9^. Physics' 

Math 

Civil ngiaeerisig 
Electrical engineering 
Mechanical engineering 
Anthropology 
lDconoBL^.cs 
Poli,tical Science 
Psychology 
Sociology 
• Other 

^ . Cucrqift Job 
-Dai^rsi^ teaching 

Dniv« research and development 

Univ. £dministratio3 
k Oixtvi. othe^ 
• Covemuient teachi:ag 

Govemnent^ research 

Goverament adbiinistration 

Government other 
' Other teaching 

Other research 

Other g3jni nis tra tion 

Other ^tfaer 

itill-tiBio ' 
Percentage tiiae 
Years on job 

Kov doing research - . o 
Relatedness job/bajor 
Overall satisfaction 
Salary 

Ptzblication index 
Mot undeoresBplriyed 
Kdntcaditiohial job 

Btrployment History 
finployed between BA^PhD 
Nuaber of jobs 
Changed career goals 
^ Was seelcing- new job 
Years full-tijne since PhD 

Current. '^km-Job Satisfaction 
Satisfaction with life 
Satisfaction witS leisure 

Mobility 

Would look nationwide 
blinate a limitation 
Limited by spSose 
Miles j6b-hoca6«|towh 
r2 



.^Sta ple r- 



Altering Be tA Final • fie t^ 



-•191 
.488 
.109 

»544 
«030 
• .131 
-.042 
.066 

-^.059 

.210 
.010 

.031 
-.069 
-.050 
-.081 

.085 



*.402 
-.148 
.035 
* -.186 
-.018 
.038 

-.020 

.031 J 

.360-" 

.029 

.201 

.395 
-.219 
-.137 



.408 



.104 



.552 



-•171 
•488. 
.042 



.414 
.068 
.042 

-.052 
,-.049 

^\ 
-.038 

.197 

.023 
-.081 

.095 
-.040 
-.053 
-.039 

.050 

-.269 
^,124 
•.046 
-.132 
-.041 
-.084 
' a 
-.093 

-.047 
.232 
-.049 

^192 

.090 
-.085 . 
.023 

a 

a 
.154 



•031 
* a 
.170 



a 

a- 



\ -.036. 
•020* « 
• 030 



.088 
.056 
•051 
-.072 
-.043 

i004* 

.056 
.022 
-.050 
. .083 
.-.0l2*v 
-.019* 
> -.015* 
L031 

-.382 
-.168 
-.059 
7.191 
-:043 
-.178 ' 

-.139. 

• -.072 . 
. .133 
-.054 

;181 

•098 
-•066 
.022 



.178 



.031 



.177 



.<> 



-•161 



-.046 



-.046 / 
.625 



Kote. Regression includes only those emploved fttll-time or part-::ime, those who havf^ 
a sector/pwa designation, and those who have values on all variables considered. 



'Variable loses significance by. last step, F< 3.5. 
Variable not included in r«^ression. 
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showed that women earn* ie^s even aLfter adjusting for 'the time they are not in 
the labor force. Thereof ore ^ number of yecurs in the labor force does not totally 
account for women's lower salaries. - ^ * , 

Mobility is another aspect of humatn capital which should affect earning 
capacity. ,Only one mobility indicator^ whetlier choice of a job^. location is 
limited by spouse ^ is statistically significant in the final step, implying that 
women PhDs earn less bec^us^ they are less mobile because of tlieir husbands" jobs. 
But the difference between men's and women's • salaries remained significrjit after- 

controlling for immobility due to Jbhe limiting influence of the spouse.* Discrimina- 

* • ■ 

tion still plays a. role. .* ' 

- Other variables related to the htiman capital model are also significant: 
married people earn more- Rank in-"^graduate school, a proxy for ability, is posi-' 
tively associated with earnings. The significance of graduate sbhool quality 
confirms previous findings (Solmon, 1,2?S)- — Th osf^ worki ng JEull time rather than 
part time earn more, as do those who have published more (a measure of productivity) 

In addition to these .factors, one set of diohotomous variables was included 
to'deteimine whether PhD field is related to earnings; another set was included 
to see whether employment sector and type of primary work affect earnings. (For 
the 'field dxunmies," physics was excluded so the coefficients measure the divergence 
of earnings of PhDs in other fields from those of PhDs in physics. - F6r the sector/ 
work activity dumoniy test, the indicator o: employment in governinfent adrainistrar- 
tion was omitt-^ as the reference group.) Compared with beta coefficients on 
other variat>les, the coefficients for field dummies were small. However, the 
lowest salaries are^ revealed for biologists, anthropologists, and chemists. ISibse 
in economics eaum the most, followed by engineers and those in "other" fields — 
prijnarily environmental scientists and those with interdisciplinary PhDs. These 
differences probably reflect field differences in PhD production (biology has been 
a big producer in recent years) and in ability to utilize PhDs from the field in a 
variety of jobs (e.g., the demand for economists is quite far reaching). 



Generally^ differences in eepmings by sector and type of Wbrk are much 
greater than t>y fields Those -in the omitted, secrtdr/work celO^ goyernnierit a-ininis- 
tration^ are-among the most hJ^hly paid; only ^adxriinistrators in the industrial 
sector earn more^ and th^ advantage is# large. . Faculty whose primary work is 
teaching rather than research earn by fcu: the lowest salaries? those employed 
by tiniversities and colleges in any cajpacity are among the lowest paid. 

'Administrators are the highest paid '-university ^employees* Nonadministrators' 
in government cire paid Less -than administrators, and most people in industry earn 
more thaui university employees. , / 

After controlling for all other [variables, those who feel their t^4:iiing 
related to their job eaxn xaore than others, although the beta weight on 'the 
relatedness vauriable was relatiyely^small. This finding supports the airgument 
that knowledge gained in graduate school can increase one's productivity and 
value in the la^bor force , when controlling for work activity and sector. It 
suggests that the negative simple correlation between relatedness had salaury is 
a function of the relatively low salaries paid to faculty members in all fields. 
Science and engineering, PhDs, then, do not havje to forego hi%h salaries in return' 
for, the 'telatedness" of faculty jobs. There are other high paying "related" jobs 
in which academic training is an asset. In effect, faculty members are trading 
sa:lary for something else, or they do not realize t:hat they can utiliz'e theirr 
graduate training in -other than academic jobs*. 

Total Publications - 

Clearly, "publication is- a major objective for most PhD recipients^ Table 5 
presents results of the regression to identify correlates with the piiblicatxon 
index dc scribed" above . Current involvement in research that is expected to lead 

s Insert Table 5 here 



StepwlM Multiple Zdnear Regrosion on 'Publlcal^ion Xad&t 



Variable - 



Sex . 
Age ' . ■ 
Mazrt^ 



Sinple r 



JSatering Beta 



Finals Beta 



Education 
Tears since PhD 
Sank in class 

Graduate s^iool selectivity 
Field: Biology 

Chemistry 
'FbysicvB 

Hath 

Civil Engineering 
Electrical engineering 
Mechanical engineering 
Anthropology 
Econcnics 
jFolitic£:l science 
Psychology 
Sociology 
Other 

Corrent- Job 
University teaching 
tlxkl^. gesearch and developnent 
oniv. adainlstra^on 
Onj;v^'other - 
Government ^teaching 
Govemaen^ research ' ^ 

^ Governmene administration 
Govemneat other . 
Other teaching 
Other research. 
Other adpii Ti i stration 
Other yher 

Full-tiae 

Percenteqe tiae 

Years on job 

Nov doing research 

Relfttedness job/major 

<>verrJLX. sati^action 

Salary 

Publication index 
Kot Tinderesiployed 
• Sonteaditional job " 

toploynent History ' 
Employed between BA/PhD 
. MuBiber of jobs 
Changed care«r goals 
lias seeking new job 
Years £ull->time since PhD 

Current Kon^ob Satisfaction 
^tisfaetion with life 

Sc.tisf action with leisure 

* ■ 

Mobility 

Would look nationwide ^ 
.climate a lirnitation 
Limited by spouse 
Miles job-home town 
r2 



-.129 
.370 
^086 

-463 
•097 
.154 , 



-.094 

.043 
.031 

-.045 
-.135 
•071 

-•U7 

-.084 
-.051 
-.040 

-•081 



•089 
• 079 

.04O 
.032 
.233 
.198 



.222 



.461 



.102 



.059 



-•114 
.37Q 
.039 

•481 
.128 
.061 



' <a 
-.069 

.045 
.028 

-.027 
-.151 
. .072 

-.043 

«048 
-.036 
-.040^ 

a« 

-.040 



•051 
-.043 

.036 
-.042 
-.040 

•262 

a ■ 
. a 
a 



.066 



.259 



:072 



.034 



-•044 
. .041* 
•013* 

• 198 

• 108 
•046 



-.0r73 

-.020* 
* .023* 

-•033 
-•114 
.051 . 



*^.077 



.028 
-.04^ 
-.050 



-.053< 



•031 
-.041 

.033 
-.06O 
-.Oil* 

.269 



•065 



.241 



.070 



.034 
.373 



Note. Regression includes only thosis employed full-time* or part-tioe, those who . 

bave a sector/pw* desi^ation,* and those who have values oa^ all variables con- 
sidered . " 



'ariable loses significance by last step, F 3.5. 
^'ariable not included, in regression. 
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V . 'TaUfl 6 ' ■ 

. • 'Prljary Itodc tetivity, )^ aplopent Sectar 
(in percentages) . • 




Total 



Hmj sdenoes 
Qotectf 



• 'Qiglneering 



Sciences. 



Rcult^ menf other Eaalty • nent , other ^Faculty nent ' ' Otier 



Govern- . 
,inent Othar 



Frinazy viork activity 
















. research Gnly 


7L6. 


•. 54.8 


75.5' 


59.9 


46.5 


66.6 

• 


81.6 


Researdi ani nor. 
zeseacch 


15.2 


4.0 


4.8 " 


\ 22.0 

) 


4.0 


7.2 


11.4 


Researdtonly 


13.? 


41.2. 


" 19.6 

'J 


/l8.1 


49.6' 

a • 


26.2 


7.0 


IVpe of reseaifch oonix^ 
bl those indicating only 
'research as primary uodc 
activrty . 






f 

4 






. k 




flppUed 




44.5 


. 46.8 • 


■ 5.3 


. 34.0 


■ 33.S 


46.7 


Evaluation 


U ' 


• • 10.0 


3.6 , 


3.3 


. 6.7 


4.2 


0.0;. 


CKpediDentaVlabQratQry 


43.4 


, 35.1 


40.3 


54.4 


50.4 


58.2 


'26.7 • 


.'!II^eoretical/oi:^ier ' 


35.9 ■ 


9.5 


5.3 . 


37.0 


8.9 


3.7 


26.7 



61.3 88.2 

5)2 •1.5 
33.5 10.3 



79.9 

3.3- 3.7 
30.9 "16.4 



63;4 < 


81.0 


33.8 


61.0 . 


63.3 


6.9 


7.1 


7.3 


22.7 


* 19.7 


15.9 


7.1 ■ 

< 


^'21.9 

^ ^/ 


8.5 


5.7 


U.8 


. 4.8 '■ 


' 37.0 


7.8 


11.3 



to ptablicatifen is the. best, single prediitor of I'ifetime^ publication reqord. 

• Appetrently# some people always do research etnd others never ^do. Of course, varxables 
relating to age and experience, are also strong predictors. -Those who have held the. 
most jobs, and cure the most mobile publish the most matericil. These "findings 
probably indicate that publication is necessary^ to find new jobs and tob^ part of 
the national PhD labor market. Certainly public atiorr credentials cure more - transf erabl 
than teacfxincr or administrative skills. ^ - 

Differences in the field dtanimies are prc*)ably as much a function of the 
type of publishing as of the opportunity to paablish in' each field. Articles 
are given less weight than books in the publi^cation index but, in some fields / 
articles may take as long to publish as books. In any case,, according to the 
index r ^mathempi tics, economics , c.nd psychology iPhDs tend to publish less than 
5)hysics/PhDs. . Those in interdisciplina:jy fields tend to publish more. Administra- 
tors in academe emd in industry are the only group _with higher indices than 
government administrators. Probably, to qualify ^or administrative positions/ 
one, must have published in the pcist. This findinc; is consistent with the recent 
trend for good scholars to become administrators. ^ In the past, administrators had 
a reputation for never having conducted research. The meaning of the coefficients 
on sector/work activity dummies may be obsciired , because a^Lo^her ,vai;iab^^ 
for whether or^not a respondent is currently doing research . 

The publication index used as the dependent variable xronsiders the amoxint 
of publishing by the doctorates but not the ty^e or other activities in addition 

to research*. Table* 6 shows th'e extent to which doctorate holders view research 

Insert Table 6 here ■ " 

^as their primary work. -Of course, for faculty members, the most popular alternative 
to -research is teaching, and, for the others, it is administration. Adding the 
responses of those doing only research and those doing, research and another activity 
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as their prim^ary work indicated "the* proportion of 'Phl>s conducting research/ 

This ainalysis revealed that nonacadenic settings, paurticularly goyerlSmeat promote 

more 'research than academic settings*. This * should not be surprising , since a 

^ ( . -V 

large nvunber of faculty p embers indicate chat their primary work is teaching^not 
research. The breakdown of research by type is similar for those whoseprimary 
wolrk is research only arid for those whose/ priflary work is both research and non- ^ 
research activity- . ^ 

The types of research conducted in various eii.ploymen\; sectors is an 
important policy issue- Tt certain- settings acre conducive only to* certain typesi 
of reseairchr the nation could "^T^adv; that it has ser.ious inalequacies in particuiar 



areas even though much research effort is made overall- It is immediately clear 

that a 'larger proportiop^of applied research compared with other types, is 
conducted in government and industrial settings- The research type most - x 
dominartt in academ^y^ompared with other settings is theoretical (this category 
also inci^id^d "other") - This finding tends to confirm the popular . argument that 
basic research is university— sponsored* Experimentcil suid laboratory research is 

conducted in all three employment sectors- Some cf this work probably, falls into 

the* "basic" i f ;earch category- 

In the *hard sciences and engineering, faculty members conduct more reseafeh 

than PhDs employjad in industry, but the reverse is true in the social sciences. 

Yet ov-^rall, only 28% of faculty members have any type of research as their 

primary work- Little ap£)lied research is^done by hard science faculty members; 

engineering faculty members usually dq ^a]/plied research, while social scientist 

\ ' 

faculty members do both applied and^ theoretical research. 

Since theoretical research is clearly centered in the university ^ one 
potential danger in encouraging science and engineering PhDs to seek nonacademic 
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jobs is a decXine in theoretical research. *The "theoretical'' category alone - 
understates the amount of •'basic" resecu:ch, since some experimental research is 
also basic. ' ^ 

The niimber of individuals in each employment sector Who might be conducting 
theoretical research car be estimated. Multiplying ,the number of PhDs ^n each 
sector who do -any research by the proportion of those who do theoretical research 
-V indicates that the proportions of PhDs in academe, governm^t, and industry who do 
theoretical resesirch are 10-2%, 5-1% and 1-3%, -respectively- In 1975, the 
niambers of PhDs in the three sectors were 153,200 faculty-, 82,000 govermient, 
and 26,755 industry- (NSF, 1977). These figures imply that 15,600 science and 

' %. s r 

engineering PhDs in acadCTie are conducting theoretical research, but only 4,185 
in government and only 350 in industry- The relatively small number of PhDs out- 
side universities conducting theoretical or other research is staggeringi 

Overiall Job Sa tisfaction " - ^ 

: — * f * , . - 

Most policymakers would agree ;that when PhDs find satisfying jobs, a major 

goal of graduate education i^ accomplished- But what types of jobs are satisfying 

for PhDsr high-paying positions, thos.e.. iJiat enable people to do research and publish, 

V 

jobs that use graduate training, or just any academic, jobs? The regression pr(esented 
below in Table 9 attempted to explain overall job satisfaction -by these and other fac- 
tor^- Although the list of varicibles accounts for o\^er 60 percent of the variation in 
; salary and 4a percent in ptiblication record, a similar list^ including factors 
alleged to be the most importsmt determinants of satisfaction, explains * only 30 
percent of the individual differences in job satisf action - 

The question immediately arises: What do respondents mean by "overall" 
- " job satisfaction? To find the answer, a regression was run to -define overall job 

ERIC ^ - "^"^ - 
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satiisfaction by indications of satisfaction with 19 job tr^iits thought .to be 
conrponent^ of overall satisfaction* Table 7 shows that' the four strongest 



Insert T€Lble 7 here 



correlates with overall job satisfaction were satisfaction with challenge, 
status, opportunity for creativity, and congenial work relationships. It if 
striking that such academically related traits as. opportunity -to use training, 
' autonomy and independence, opportunity for schplarly pursuits, job security (tehuire) , 
and pressure to publish either, had much lower regression weights or did not enter 
the equation at all. The four leading factors in overall job satisfaction do not 

necessarily depend on the university environment or on a. traditional job* 

u [I 

Table 8 indicated the proportions in each field and sector/work activity cell 

Insert Table 8 here 



which are "very satisfied" overall with the current job. Among those employed in 

universities, administrators are usually the most satisfied. The chaxacteristics 

of administrative jobs in academe lead respondents to contradict the allegation 

* .* ^ 

that all PhDs want to do research or teach. Only in^emistry, phykics, and mechani- 
cal engineering did a greater proportion of those whose primary work is tea<^ing 
indicate they are very satisfied more often than those whcJtee work is research and 
development. For science and engineering PhDs, research tends to be more satisfying 
than teaching. Administration and research are the most satisfying for academic, but 
these are activities most likely to be available outside academe as well. Adminis- 
tration i»the "others" sector tends to be very satisfying to at least as great a 



TABLE 7 

Correlates of Job Satisfaction 
{N = 4,941) 



Correlate 


R 


Entering Beta 


Finca : 


Beta 


Challeitge' 


.65 


.65 


.19 




Status 


.57 


.33 


.11 




Opportunity for Creativity 


.62 - . 


.29. 


.13 




Congenial Work Relations 


.53 


• .20 


.12 




Internal Politics 


:49 


• 12 


.07 




Ppporti2nity to Use Training 
or Schooling 


•54 


.12 


0 

.09 




V€uriety in Activities 
Resources, to Get Job Done 


.58 
.45 


v07 


.07 
.05 




Opportunities for Better Jobs 
at This Institution 


.51 


.07 


.05 




Salary and Fringe Benefits 


.29 


.05 


.04 . 




Policy-Malodng Power 


.56 


.06 


.06 




Autonomy and Independence ' 


.56 


.05 


.05 




Prestige of Employer 


.46 


.z' .04 » 


.04 




Opportunity for Scholarly^ 
Pursuits ^ 


.47 


.04 r 

4 


.03 


4 
• 


Job Sectir ity 


.27 


' .03 . 


.03 




> 

visibility for Jobs Elsewhere 


.45 


-.03 


-.03 




Working Conditions 


.35 • 

1 1 


-.02 


.02 





Note. R = .62. F ratio at 3.8 (all significant). 
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Overall Satiifaction with Job, by Plild and Bnployment «ector . • 
(in percentagea] a 



Field • 




University 

Reiearch ~ 
and Ad- 
l)ev6lp[H> Blnii- 



Govamaent 

Ses^areh 
and . ^M* 
Develop- '8iini8< 



54.8 


53.3 


34.7 


' 37.7 


Yk ft 


Af\ 0 


27.3 


45,5 


38 2 






36.7 


25.5 


' 64,3 


3i 0 

J*. 3 




20,4 


33.7 


33.3 


42.9 


'32 2 






^ 26.5 


54.5 


t 


40 0 


•53 3 


It n ' 
J3.0 


33.3 


iO. / 


f /j.O 


• 31.6 
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proportion as tJiose in academe^ Government work is very satisfying to a 

mm 

relatively small share of PhDs. 

The largest beta' coefficient in the satisfaction outcome regression (Table 9) 

, Insert Table 9 here 

'v 

is associated with the diimny vatriable distinguishing 'between those who feel they 
are underemployed and those who do not. It is 'less likely that underemployment 
causes dissatisfaction than that^ dissatisfaction and underemployment represent 
similar perceptions of a job. In other words, perceiving oneself ^s Tinder- 
employed may relate to perceiving a lack of challenge, status ^ and creativity, 
components that can make a job rewarding. Underemployment can also meaui a lack 
of relevance or compensation. 
^ Both salary and relatedness of job to graduate training are significantly 
-related to job satisfaction. Related jobs that are satisfying for reasons other 
than high salary might be the rewcurd for the mobile faculty in the HERI sampljfe. 
Similarly, salary may produce job satisfaction, in the absence of relevance, among 
some of the nonacademically enipioyed.' Either money or relevance or both produces 
satisfied workers, but the effects of relatedness .and money are independent. The 
amount of publication during the career and whether one is currently conducting 
research are not significantly related to job satisfaction, either in tihe 
regression or by simple correlation. Indeed, those in nontraditional jobs are 
more satisfied than those- in traditional jobs. Although the simple correlation 
between, years on the present job and satisfaction is positive, after controlling 
for salary, years on the job is negatively related to satisfaction. People become 
dissatisfied after a long period of «nployment if high salary is not achieved . 
Other tfen salary, many satisfying aspects of a job, such as challenge^ dissipate 
over time- Finally, those from more selective institutions are more satisif ied,^ 



StepvlM Kultlpl« Linear R«9r«Mlcn on Satisfaction vith Currmt Job 
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Cnrrent Job 

OnJLversi"^ teaching 

Univ^ sesearch and development 
^ Univ. administration 

Oniv^-'other 

Government teaching 

Government research 

Go v e rnm ent administratioa 

Government othor 

Other teaching 

Other research 

Other administration 
^ Other other 

rall*tiiM 
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Ifears on job ^ 
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was seeking new job 
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Note. Regression includes only those employed fullrtiae or ^Jurt-timer those who have 

a sector/pwa de^^ ^ a ti ony and those who have values on ^11 variables considered. 

^Variable l>->ses significance by last step, F 3.5« 



Variable not incltaded in regression. 
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even controlling for salary. Perhaps the credential from a better institution 

enabl>sS^hDs to 'pbtaiti mcqre desirable jobs* ' - 

PhD field is not reiat;ed to^job satisfaction, after considering other 

factors such as empldymerit sector* Those in administration and in "other** work 
^ in academe and industry are usually more satisfied than those ip any government 
jobjk pr than those .ix) teaching or research in acadeiae or industry. Apparently, 
.fields affect, job satisfaction only to the extent. that they are association with 
^higher paying jobs, jobs related to training, and jobs in academic or industrial 
- administration • There is nothing inherent in particular. science and engineering 
fields which leads PhDs to enjoy their work more" than others. Mobility does 
not affect '^ob satisfaction except perhaps through higher salary or relatedness. 

The final Veuriable entering the job satisfaction regression is satisfaction 
with life in general/ One of the most provocative (Questions here is whether job' 
satisfaction. subst;itutes for or conplements satisfaction wi^ other aspects of 
life. Some may argue that there is no neied to worry about job satisfaction 
" because workers will balance dissatisf ication with happier nonworking lives » . 

However, this study indicates a strong positive correlation between job satis- 

* ■ • 

faction and satisfaction with life. This^, along with, other recent findings 
(Solmon & Ochsner, 1978), leads to the conclusion that job satisfaction is an 
important determinant of life satisfaction, and job dissatisfaction cannot be 

Table 10 reveals how overall job satisf actu.on and satisfaction with selected 



Insert 'Table 10 here 

f .c . . 
■■ 3 ' 
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aspects o-f jobs change after recent moves either within' or across- employment 
sectors. Regeurdless of field, the greatest improvenients in overall satisfaction 
are revealed by those who move into the "other" sector. Opportunities for creativity 
•are improved by moves into faculty jobs, and better work relationships are found on 
leaving government jobs, despite perceived loss of status from these moves.. 

Thus, there aure trade-off s among the components of overall job satisfaction, 
as well as cunong its correlates, by sector r An increase in one job attribute 
may make up -for sa decrease in some other job attribute, when actual changes are * 
made. 

.Concluf; o.\s 

In assessing the outcomes of the en, tcymer.t situation for science and 
engineering PhDs, it appears that salax- ^ ouL "J. i cation, and relationship of job 
to graduate study are important determir**. .ts of job satisfaction, although 
publication 'affects satisfaction only because it relates to salary. 

It is clecir from the simple tabulations and from the regressions thatt 
academic jobs are not the only desirable jobs for science and engineering PhDs^ 
The reasons for job sat^^f^'tion go beyond the traditional ones of salary, 
relatedness, and opportunity to publish. Jobs with challenge, status, opportunities 
for creativity, and congenial colleagues are desirable. A decline in academic 
jobs due to demographic factors rather than the national economic situation does? 
not warrant cutbacks in science cuid engineering. Such cutbacks would result in 
a serious decline in theoretical resecurch. Perhaps more important, maintenance of 
PhD production need not result in less satisfying or less productive jobs. 
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